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Z A HRAr, A EGEEARARAEfERLEEEMEF EME (P<001), SREHBEEFEREZEERIFA/E
(P<0.01), 5ERZEAMMEEMFAERBE, SROHEL AR BRI, AR LR LR, X33
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Distribution patterns of ant species from Upper Yarlung Zangbo
Valley and southwest slope of Qinghai-Tibet Plateau

LI Biao, XIONG Zhongping, XU Zhenghui, ZHAI Jiang, ZHOU Xueying, XU Guolian

(Key Laboratory of Forest Disaster Warning and Control in Yunnan Province, College of Biodiversity Conservation,

Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] This study is aimed to reveal the categorization of ant species and their distribution
patterns in the Upper Yarlung Zangbo Valley and southwest slope of Qinghai-Tibet Plateau, and accumulate
scientific data for biodiversity conservation of hinterland of the Qinghai-Tibet Plateau. [Method] With the
employment of the sample-plot method, an investigation is conducted of the distribution patterns of ant species
in the two locations mentioned above. The distribution charaters including habitats, foraging and nesting sites of
ant species are compared with the method of collecting frequency analysis. [Result] A total of 19 species
belonging to 2 subfamilies and 8 genera of Formicidae were recognized, of which 13 species belonging to 2
subfamilies and 8 genera were from Upper Yarlung Zangbo Valley whereas 15 species belonging to 2
subfamilies and 8 genera were from southwest slope of Qinghai-Tibet Plateau. These two areas are abundant in
cold-tolerant species but short of heat-tolerant ones. The species richness of ants was extremely significantly
positively correlated with canopy density and shrub coverage (P<<0.01), and extremely significantly negatively
correlated with litter thickness and altitude (P<<0.01), but had insignificant correlation with herbal and ground

coverage. Different ant species had different preferences in habitats, but most individuals foraged on the ground

Wk HEH: 2021-06-02; &M H#H: 2021-11-30

HAEWH. HEARPFESEIWE (31860615, 31260521); EK H KRR E AT 40N 28I H 158
(31750002); [FEZ BB AR H FERME T /F L 05 S50 H F R (2015FY210300)

YE#Z IS Z5% (ORCID: 0000-0001-5806-753X), M FFRME B 2% 5T . E-mail: 2507430455@qq.com, EAFTEH .
#IE 4 (ORCID: 0000-0003-2415-770X), #(4%, M+, NIHMRE RS WM. E-mail: xuzhenghui
1962@163.com


mailto:2507430455@qq.com
mailto:xuzhenghui&lt;linebreak/&gt;1962@163.com
mailto:xuzhenghui&lt;linebreak/&gt;1962@163.com
https://doi.org/10.11833/j.issn.2095-0756.20210407

5539 B4 3 4] AT HERRECA T A L R R R P 1 S A R ) 23 A A% S 591

and nested under stone or in soil. [Conclusion] The distribution of ant species was mainly affected by altitude
and habitat conditions whereas their choice of habitats, sites of foraging and nesting was mainly affected by
food resources, environmental stability and the quantity of heat. [Ch, 6 tab. 26 ref.]

Key words: Formicidae; distribution pattern; habitat; forage; nest; Qinghai-Tibet Plateau

W T B sh#)1] Arthropoda E2HL4K Insecta 53 Fl Hymenoptera AHIEV. H Apocrita B8} Formicidae,
o) 2t R R, B R BRI B B R AR R L I AR AN S
JUREAZSTIRE, WS EA &M HMED . 200 2450, [E MR — BT 7 M i R i fp s
M504, HRE T PRI B SR X BRI DX P AR A DY) P P AR AL R P 5
LI P AR R AR 0 G B A SO A A, R AR Ok T 2 A, s U HiRIE T
VY SR 655 AT e 23 A I b o X6 e e S MG A A A SR RS, R SRR FE A A SRR X
Rt PR L PG 3 I A YRR L S AR AT R L AR R R TR S
PR 1L BRe e B UV A M ) R T, 3 I A AR 3 L RN T T e e X A A S (A BT A
“HEFURA T PR, MR 2ERE, SRR, AMRIEA TN TS AT T A i A R R
VY RS A W R ) S ARG SRy, DA — 204 s 7 e e i I b A O A A, T R R A ) 2 R R
TR BB

1 HFR Tk

1.1 AEFE

2016 4F 8 H A1 2019 4 7 H R AL MR A LD ¥ 43 BRI T RES AR A B E L 7 R B
Fmgd . ORPLIL a3 . KB FRIEAE 4 43 B I R A 5 50 A ik Ry, DARE 1) U AU JRe A el
A, WAL, R LT 250 m 2EE 15k 50 mx50 m BUREHD, TEREHBINUEREALZRE S A 1 mx1 m AE
T, FEASFEM NI T R VEAY AT 10 AR TS AT VI A RE, A T R bR P
e, FEMBABESULEE 1. SRAERIAGIE I TEoK £ Bl bR AR, 5 [R50 00 28 S 5E 3T -
1.2 WRAHIEREE

W [ ) 82 [ AR ) S D)0k SR AR (IS PR A AT IR | 5. Bl BEFRA S BRIE R =
AT RIPRAFIRBRAS, A T AREE, FEHTAFEY SR, R 2022730 )
XTED PR AS HEA T 50, AT RS B
1.3 HUESHT

K FH R AR UK 3 A7 92 X8 LU AJF 58 W i A A 8 AR 85 L T L 0 A . TR B RIS L3 O AR o A A% R
FRAEU A 2 I R B AR S P 0 2 oA = 22 400 4. <500 m R BRAE, 500~999 m HELAE, 1 000~
1499 m R4E, 1500~1 999 m M FE, =2 000 m A Tikd", H Pearson #H /4T 77 14 43 AT i i iy ==
WS N T (R . PR 1 BB MK, 15 H PSR,

2 ERERH

21 MRREBWYHHBEERESEESS

211 MG BA LTS LB A TS A R A 2 PR 8 8 13 Bl Hi 2 T
A XA 4 IR, FHRRTR AR I R B RO, A 10 Bl FEM 6 B, BFBk Helicia
obovatifolia var. mixta # 5 F, FLN 4 Fh, 78 13 MR, FIREER 1 Cataglyphis sp. 1 iR T 4 455,
VIMIIUFF E A 1 Temnothorax sp. 1. PR Aphaenogaster tibetana 1= 15 WEFE R 2 Camponotus sp. 2
W T 338488, B Formica candida. 3% W Formica lemani F15 15 WA EF 1 Camponotus sp. 1
WEELT 2 88, Hay o fMUMIE T 1 848, Wil B MmmiE, RARM 13 NSy Fhd, v aNE
W A ), TEE R 228 1585 m, AERGE NIRRT ; oo B, ETCREE A 1L Uiy
FEEFD 155 3 APh A58 RO A5, R B 220 1.000~1 499 m; oAy O Fld iy A 24555 i el o Ry e 78
e, FH 2R 0~999 m, BHRLM Myrmica kozlovi 55 6 PFMU 43 F 1 AR S T
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Table 1 Sample-plot situation for ant community investigation

PR Wi W W) THOSR RO ZEEB AR AR g;gff ,f;ii
e LI 5216 Zdb 25 WKUbHE B 0 40 55 55 0.5

== LB MUK, 5011 20 HUME BN 0 0 60 60 0.5

L EL PSR A 4800 ™ 25 EARGZ: S VN 0 0 50 50 0.5

BRI EL A 4493 ™ 25 7RE LN 0 0 60 60 0.5

B B 4265 M4 20 IRUDHE WM 0 20 80 80 0.5

I B A5 4150 7L 20 KUbHE B 0 0 80 50 0.5

17K S BB 3777 20 B EVN 0 5 80 80 0.5

FHEESH 3555 ZRE9 35 g Liigi YN 0.4 80 50 90  1.0~3.0
s B 3215 VM 25 I LN 0 70 30 80  1.0~2.0
KRB B AT 3008 Pidk 30 B B TR SR 0.5 80 50 95 3.0~5.0
Koo 2 Alle| 5243 7R 15 U5 YN 0 0 30 30 0.5

T2 H A 4750 VM 25 WY R 0 0 98 98  0.5~1.0
L2 BARAZAL 5027 PURg 25 SO BN 0 0 70 70 0.5~1.0
S ZE9ERERE Iy 4738 RE 30 BUPHE XY LR 0 50 70 70 0.5~1.0
LU 4764 AL 25 I HEA 0 0 80 80  0.5~1.0
AR AT IRIRSERS 4499 74 15 WM HA 0 0 95 95 0.5~1.0
TRt T4 % 4764 W 20 IRIDHE  FA 0 0 98 98  0.5~1.0
RS2 4501 ARAb 25 KUbHE B 0 0 95 95 0.5~1.0
Y ERZ ) 4265 At 35 YRUZ S VN 0 0 95 95 0.5~1.0
MRk 4509 74 25 WIDEE BN 0 40 95 95 0.5~1.0
M EARIR 4271 VM 30 WY gL 0 20 70 70 0.5~1.0
e FEPR X A8 PAT 4006 ™ 35 WM I 0 40 80 80  0.5~1.0
HEIp A PR IX L F 3724 VHES 40 WYbE HA 0 10 70 70 0.5~1.0
EHIX H R 3735 AL 45 e JIESFTHRHEN o 40 60 60  0.5~1.0
BT REMARY 3997 At 35 TR A JLTE A 0 30 100 100 0.5~1.0
BT ARG 4254 t 30 g e LI DA 0 70 100 100 0.5~1.0
BT RESMAKRY 4527 & 30 e LN 0 25 100 100 0.5~1.0
B TREELA 4741 KM 30 T LB TE A 0 30 100 100 0.5~1.0
TARTIRERPIIIE 4992 P 25 g FEHEI 0 30 95 100 0.5~1.0
TARTLIR H R A 4741 R 30 e LN 0 30 100 100 1.0~2.0
TAITIA RS L 4513 HM 40 T3 TEM 0 60 95 90  1.0~2.0
TATTIREMZ RS 4270 At 35 g e LI DA 0 70 100 100 1.0~2.0
TALIE B 3992 ik 42 T EAR L2 N 0.5 30 90 100 2.0~3.0
TATVLIR LIRS 3744 b 45 TR FAR L7 N 0.6 30 90 100 3.0~4.0
TALA B AT 3498  Adb 45 g e LA 0.5 25 60 100 2.0~3.0
T AL B 3238 M 45 I 1o LA 0.4 30 80 100 2.0~3.0
ELEL X A R 3030 VUM 35 B TR LA 0.5 20 40 100 2.0~3.0

ULHA . JEAE ZFMEARADRAFEN, mT1.0m, XAITHRRFEN; BEMEE T0.5 m, (KT 1.0 mABEN; B M EEE/NT
10%0 %M\, BBk Helicia obovatifolia var. mixta; #3%4JLCaragana sinica; ¥5§|Solanum deflexicarpum; I T #F
Leptodermis pilosa; & WLMISalix cupularis; ¥:f%Rhododendron simsii; 41HEBetula albosinensis; 12118k Quercus semecarpifolia

212 FRZHR G HIABB A TET Y R R A 2 R 8 & 15 Rl R 3 FIA: X
XA o i by A 4%, Hoh = 1LAR Quercus semecarpifolia MRAVER XS JL Caragana sinica FEM I Fh £
R, Y10 Fh, JINEEF T Leptodermis pilosa M\ 6 F1, 73] Solanum deflexicarpum HEMNFIFE A 5
i, ZIME Betula albosinensis MANE LM Salix cupularis FENYE 4 B, VENFUERENY 3 . 15 DFI,
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Table 2 Habitat and vertical distribution of ant species from upper Yarlung Zangbo Valley

Wy AT PRI MR m  Bigem o
SHERZEM WA ERBkAR mm PR ks
VU S NE W Aphaenogaster tibetana 0 7 2 42 3 3 215~4 800 1585 T
FeFEEAML Formica candida 0 43 0 8 2 3215~4 493 1278 HhsE
T E R Cataglyphis sp.1 1 68 6 46 4 3 008~4 265 1257 &g
JCJJHMX FEF Temnothorax sp.1 13 1 0 5 3 3 008~4 150 1142 hag
SEBAFER Camponotus sp.1 3 0 1 0 2 3.008~3 555 547 B
HWAFAER2 Camponotus sp.2 16 1 3 0 3 3.008~3 555 547 L3
S Formica lemani 22 1 0 0 2 3008~3 215 207 B
BHRL W Myrmica kozlovi 0 0 1 0 1 3555 0 Wers
REWUSL B Paraparatrechina aseta 3 0 0 0 1 3008 0 Pers
ﬁ;“ﬁﬂ Formica fusca 6 0 0 0 1 3008 0 B
B IR EFN Tetramorium sp.1 2 0 0 0 1 3008 0 Berg
i LI Myrmica jessensis 12 0 0 0 1 3008 0 Berg
FREE LI Myrmica bactriana 24 0 0 0 1 3008 0 Pers
PGt/ 10 6 5 4

®3 FREREAKBEHFHHAESERNEES S

Table 3 Habitat and vertical distribution of ant species from southwest slope of Qinghai-Tibet Plateau

T AR MRS Wm TEERm AR
A B CDETF G H I
LT SHEW Camponotus anningensis 21 1 0 0 0 0 2 7 0 4 3030~4 527 1497 HhaE
VUSRI Aphaenogaster tibetana 4 2815 2 8 0 0 14 8 7 3030~4 513 1483 rhag
ML Formica lemani 28016 4 46 0 0 0 0 0 4 3030~4 271 1241 HhaE
BRI R SELI MY Temnothorax alpinus 2 512 0 0 0 0 0 0 3 3 030~4 271 1241 &g
22368 Formica fusca 1 1.0 0 0 0 0 0 0 2 3030~4 271 1241 rhag
FAl' & YT£L0 Myrmica afghanica 210 0 0 0 3 0 0 6 4 3 498~4 509 1011 HhaE
FHRELI Myrmica kozlovi 0 23 20 27 4 48 30 56 0 7 3 744~4 527 783 B
SRR Formica candida 079 7 69 27 24 38 0 41 7 3 7444 509 765 s
WML Formica manchu 0 9 0 4 4 013 0 0 4 3997~4 501 504 B
W LI Myrmica jessensis 20 0 0 0 3 0 0 0 2 3498~3 992 494 Berg
WML Cataglyphis aenescens 0 018 011 0 0 0 O 2 3 735~4 006 271 A
REALBIYL Paraparatrechinaaseta 14 0 0 0 0 0 0 0 0 1 3030~3 238 208 ez
BREELTML Myrmica bactriana 19 0 0 0 0 0 0 0 0 1 3030~3 238 208 e
FELDT RN Aphaenogaster sagei 01 0 0 0 0 0 0 O 1 3997 0 e
B E M Tetramorium sp.1 4 0 0 0 0 0 0 0 0 1 3030 0 B
R G 10 10 6 5 5 4 4 3 3
UL AL mLLERAR; B HAGJLEEMN; CINEEFTAHEMN; D. BN E ¥l F.2OHEM; GrRilLiiEsN; H. B LA
VUG A E W B QARG A SR G B S R R £ (7 28), LT 5 M Camponotus anningensis

S B LI Myrmica afghanica RV M1k W Formica manchu # 8. F 4 28455 5 Bl /R 52 U1) g
Temnothorax alpinus /5 8 F 3 K55 26 W Formica fusca. 75 T 41 W Myrmica jessensis F11 3 i i
Cataglyphis aenescens Wi 2. F 2 25455, Hoap 4 MU R T 1 848 MEESMN T, RIKW 151
P, 4 6 AMFIYIEEE 228 1000~1 500 m, A= AR50 R R B 3k B v Ak 7, e 3 5 3 Y R B 2
BRK (1497 m), PURELIEBONZ (1483 m), B} RLLHAE 3 NFlAYE B 2208 500~1 000 m, Az 2535 1 i
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FEREAE ; Higy 6 Fhal B H 220 0~500 m, G NIREAS, FEAF 8 M Aphaenogaster sagei FVEH 1B WU FF
FEFN 1 Tetramorium sp. 1 55 2 MRS AR TE 1 IR L

22 MRXIIBWIFHE R | ESZA

22.1 EGEA T L BB Ay R 4 AT RESEUE A DR 6 KRB, AW
R R N s R LR, AR 7R, MY L 6 Fh, Mg 4R, HEET
3Fh. SRAREY 13 NP, BRESLII Myrmica bactriana RS 5 WA ER 1 78 5 K P RE, §TfEE
1 Cataglyphis sp. 1. Jtre B0, S WAE TLLMAE 4 Ky b a5 18 3 283 v b 0 &8 19 I8 il A
3FP, SEWEFEM 2. REBERL. B Paraparatrechina aseta PV E B FERD 1 VEE 1 8P RE.,
XIS 3 KRG, ANFEIES R EE Sy AT R 10 R RIERE 2R HaE TR
1l Horobse B, iR #h 1 AP BCR e B 1 AT LATE 2 Mg b 5L, A 7 RIS 12835
JRrH AR, LI OB E B E Rl 1 RIS BT EUOE A rh g AR A ]

R4 WEEHTS LY TR R R EA

Table 4 Foraging places and nesting sites of ant species from upper Yarlung Zangbo Valley

AN B B R ASR AR AL N IR S TR AR ARSI

PR wER AT BN mPE N BN BB ATNE R BEENE YTEUE
=LA 15 0 2 3 2 1 5 1 0 0 1
SHWAFEF 12 2 2 1 1 0 5 2 0 0 1
R E R 62 2 13 13 0 0 4 29 7 0 2
S A 21 3 4 1 0 0 4 20 2 0 2
FEE L 10 2 0 3 2 0 4 4 0 0 1
FHTLL 8 1 2 0 1 0 4 0 0 0 0
VI E A1 15 1 0 0 0 1 3 1 0 1 2
VP S A 20 14 4 0 0 0 3 13 0 0 1
2236 3 0 2 0 0 1 3 0 0 0 0
S ER2 0 0 0 1 0 0 1 3 0 0 1
REHSL B 1 0 0 0 0 0 1 2 0 0 1
B TE IR L 2 0 0 0 0 0 1 0 0 0 0
FRTEAN NG 0 0 0 0 0 0 0 1 0 0 1
YR ETTAR 11 7 7 6 4 3 10 2 1

222 HEZHREG @A GBCY A B 5 AT R P R A 9 ST, ANTE i i
YR ERE 0. R 14, HIEA LR, AR 108, Y E SR, ABFETAFIARNEY 2 B, R
AT WA RIEEE T T R FERERR 15 AR, BHRZLWRETE 9 R P h TR, St BRI
TS IBRETE S KPR, TE 4 KPP IR IS ECE 3 M, A5 3 R R R ICA 2 F,
15 2 RGP b B B AT 4 B, S5 THLLMC, 269 B WORGIHIE B E R 1A 1 2R i, xIX
WA T R P, AR P i O R 0 O e A N 12, R 1Ry, AR A
470, FIARNE I M, FIARTE . s AR E A 1 A BHRZLBT RIAE 5 g p AL, Ot
SR IANE T  FWOTAE 4 R SR, A7 3 AT LAAE 3 2RI R AL, A 4 RRIGIOAT T 2 2807
TSR, A 3 MIDBANAE 1 ST R SR, 20BN EEE SR E R 1 S TR R A
2.3 YT FEEESMERTFREXESN

FASRAE TR - R DX ) o = 38 15 T AT PAT 2 MR AR 2t S 8 28 TE A G (P<<0.01), 5
B TS RITEE SR o S 3 ARG (P<<0.01), 5 RS TE FE FIM g M i FE AR OGMEA B3 (3 6).

3 Wwh4ik

M EAESES R E , WK 3 008~5 216 m AUMESE- A A LFA 4 28888, A Bmy 13 #, Hrpgr
MRS HRE Y Rh i 5 (10 Rh); 3K 3 030~5 243 mAd 7 & I PU mg WAy 9 2841, R sig by 15 Ffr,
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Table 5 Foraging places and nesting sites of ant species from southwest slope of Qinghai-Tibet Plateau

AN BB IR AR AR AL N IR S TR AR AR
YRR
a b ¢ d e f g h i HFEUE k 1 m n 0 p  ITEUE

RBHCATIY 34 6 25 1 2 2 2 3 1 9 35 10 1 5 0 1 0 5
S R 739 23 4 2 0 0 0 0 5 119 4 4 5 0 0 0 4
LT W 6 1 7 1 0 2 0 0 0 5 0 1 2 1 0 0 0 4
FE 18 1 10 2 0 0 0 0 0 4 53 9 0 0 1 0 0 3
[ r AR 8§ 3 1 4 0 0 0 0 0 4 2 1 0 0 0 0 0 2
BT /R ) H 27 2 1 0 0 1 0 0 0 4 5 3 0 0 0 0 0 2
LIPS 2 1 3 0 0 0 0 0 O 3 2 1 0 0 0 0 21 3
VPR 36 3 9 0 0 0 0 0 0 3 25 6 0 0 0 0 0 2
REWLEM 35 0 0 0 0 0 0 0 2 3002 1 0 0 0 0 3
R 0w o 1 0 0 0 0 0 0 2 3 5 0 0 0 0 0 2
B g T 4 1 0 0 0 0 0 0 0 2 6 0 0 0 0 0 0 1
22360 1 0o 1 0 0 0 0 0 O 2 0 0 o0 0 0 0 0 0
AR 4 0 0 0O O O O 0 O 1 1 0 0 0 0 0 0 1
FEAT RN 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
B E WA E 4 0 0 0 0 0 0 0 0 1 0 0 0 0 0 o0 0 0
LYl iEsaa 14 11 10 5 2 2 1 1 1 12 11 4 3 1 1 1

Ui a HF%; b BHEN; o A N AW LS e 43T LFIRN; g F9RTF; hobil; i BT, oA M, kB3, LA
B, m AARNE; n F59RTHE; o HighiNE; p. HiRIEHE

o LB AR L M G B BT (O A e T
10, AMRITEL BRI A LRA  Amy R0 BUYREERSRERTZENXR

SN A 5 N Table 6 Relationship between ant species richness and environmental
T S e AL S R R PR . R

factors

FUPE 3 FUORPL L AR5 3 AT B A, AR T
RN E, iRt 7 2 A R s al . MG AR R wE E
P BT R . WFSE XU ) A= RS e RAR P B
A S0 M B IR MG (P<<0.01), b TEE T __
R B B B UG (P<0.01); PR U TTRAEOOUKTLEEHC
& BT AR FIEARE g R L Z Ay A asa], [RIRAFSY X oK s, Mgl e, s ok &
R, NEEEBAER, RIS YR BRI, AT AT AT ARTREAR XS R R, AR
ROCRGF, WE YA EINEZE"Y, 2R, SR X AR OO TAR, AE Y 2 DURE AR A
JEZ, MR L, PyFpEE A BrREART T, mT L, S AT X ) A A Y T R R R IR R
i, HRCHAE SR gk O

WA B AR, MES AR I Ay L E LA VS A T A T A A Y R, 43 AR T 3 215~4 800 m
Ab, TEEEZEIR 1585 m, A ASIE N R EERCTE . T e IR PE R 3 DA T 5 T O L A VE R, A0 A
T3030~4 527 mAb, TEE 258 1497 m, ASIE N IRE A 13X 5 H0ATEEUAR F A SR b X
B 25 RIFA—3, ana 24l 3 5 5 A I B B v 0 S S 4 V8 21 W Myrmica smythiesii, 5 2 227 m!'¥;
T 7 11 4R IR T T 8 T 0 A S TRl o T B SR MR 4 2T, 3k 2 750 m!™Y;  IRE R 1L e 3 R R i ) 4 3
LA 7 Bl B e W) S ZE A Kk M Pheidole sagei, 15 4 764 m!™; 55 Th Ry 11 BRI B 3 EL 447 78 BBl B e 1)
eV, Gk 1192 m', A DLAEARTR M IX, A 200 R B A TR A S O R IR ASARTE, 3 E e
FlAHHE], WOEHEE A2 7T 2l

UE— 200 M R B, S A T 4 i 0 e 0 A B (= VAR 4 800 m, T 7 ey i P R %2 4 527 m;
T 5 TR T v P 65 A T 2 W0 Sk XSt 22 ELF R (TRE4R 5 216 m) 17 7R e Ji P e 3 22 22 EL Ry
FI (AR S 243 m) S BT X, 0 07 DXl KU gy . ARAIG . BRI R, AN A A S e e

—0.868** 0.555*%* 0.467** —0.305 0.235 —0.584**
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U AR A BRISALIA o AHEEZ T, FEE BT 4 b Y b e B A FR LG 75 9805 I PY g i i 11 273 m,
Ji PR P B HE 5 R AT T A L SE T B S LK, AR, SRR A EN IR R T, kA
XS, AR TR A AR W TR A X R T L S REM O, ZIXMRRIR B BRSO
WS S e 3T e e T IR 5 183 Py T R e D VY R O S SRR LUK, B REEGE, T BRI
TAMELLENE, AHRARRT B, BRA T S0 B A

MBEARE, MG L A 1 AR, SR 6 M aSIT, w0 3 Ry
PRI ORI PSRRI AR A 3 AT B, LRI 9 R . 2 A XA I i
WUMERE N, AN A FIREREBARXEZL . X 570K R TAT F ARG XU R e T A
PLIL P S P At S S L R B A A e — B, SRR A AIE A A AR IX
RLREEE AR (g B, R TT R, S T5 (0 ORI W B [T, AN [ 2R 000 1 B 62 3 o tho AN LA
A, AR LEZ R e, RIMARSRAE N T A RNWAE | Rl i N e, TERE
B .

MIREENKT, MEB A4 e bR B 3 ARG I, e P m b Bl 7 R EE S ;s 2 4
DA DA PSRN T SIRASURIRZ, SRR AT A SRR XU R R P T L 74 3 e 0
AT S MR I A R B TR S A Bk A, R R B S, TR S
TIENRGEARE , 2T WA BN, AR E ORI T W e SR i ERNER . AOFSE
R 2R A R TN SR, REAEZ 2RI PR SUR AR

AS KIS A G AT 1T A L T R s D 0 R S SR 2 R 8 S 19 B, ORI T A
UiF 2 WAL 8 & 13 R, M R PSR 2 Rk 8 J& 15 Rl 78 X I d AR SE RN 2K R 32, B2 i S
Fifts W0 = w255 T AHIS A BE FIJRE A 5 B2 S A 3 TE A O (P<<0.01), 5 b Bl I 2 AR A v JEE S A 2 3%
TG (P<<0.01), ‘55T R A Y o2 BEAHOCHEA .3 o WO B A 58 A RN AR R], e &
LA, KE WL MR FUR . SRR o AT 32 22 AR A SR D
Wi, BRI PREEARE PE AR AR BUR R R WS PR AR . TR I R R R . ABESTEEAR
RV At 5 AT T A 30 R R v L Y g S W IR S e A R, 7 e R ) AR AP IR T
FeE R

4 5F Xk
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